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Stent-Assisted Coil Embolization of  
Ruptured Blood Blister-Like Aneurysm  
of the Basilar Artery: A Case Report  
and Literature Review

Natsumi Yamamura, Ryoichi Iwata, Takehiro Suyama, Katsuya Ueno, Haruka Kawano, Nobuaki Naito, Qiang Li, 
Mayuko Miyata, Yi Li, Akihiro Fukuda, Tetsuo Hashiba, Kunikazu Yoshimura, Masahiro Nonaka, and Akio Asai

Objective: Blood blister-like aneurysms (BBA) often develop on the anterior wall of the internal carotid artery, and few 
cases have been reported at other sites. We report a case of stent-assisted coil embolization in the acute phase for a 
ruptured BBA of the basilar artery.
Case Presentation: A 53-year-old woman underwent emergency stent-assisted coil embolization for subarachnoid 
hemorrhage due to a ruptured BBA in the main trunk of the basilar artery. Seven months after the operation, cerebral 
angiography confirmed no recurrence and a good clinical course.
Conclusion: Stent-assisted coil embolization for BBA may be one treatment option.
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Introduction

Blood blister-like aneurysms (BBA) primarily develop in 
the non-bifurcation area of the internal carotid artery. They 
account for <2% of all intracranial aneurysms and <6.6% 
of all internal carotid artery aneurysms.1) Other sites 
include the anterior communicating and basilar arteries, 
but only a small number of patients with BBA of the basilar 
artery have been reported: ruptured aneurysms, n = 16.2–9)

The pathogenesis of BBA is thought to involve 
microrupture of the vascular internal elastic membrane, 
causing minor protrusions consisting of solely the adven-
titia and fibrous tissue.4) This causes the vascular wall to 
become thin and fragile. When performing clipping under 
craniotomy or intra-aneurysmal coil embolization, the risk 
of intraoperative rupture is high and treatment is difficult. 

The standard treatment has not been established. In some 
patients with BBA of the internal carotid artery, parent- 
vessel obliteration is combined with bypass.1) However, 
revascularization is difficult in those with BBA of the bas-
ilar artery; parent-vessel obliteration is impossible.

In this study, we report a patient in whom acute-phase 
stent-assisted coil embolization of a ruptured BBA of the 
basilar artery trunk led to a favorable course.

Case Presentation

The patient was a 53-year-old woman. Occipital pain 
developed suddenly during defecation and she was brought 
to our hospital by ambulance. On arrival, the blood pres-
sure and pulse rate were 189/99 mmHg and 74 beats/min, 
respectively. Concerning the consciousness level, the Glasgow 
Coma Scale (GCS) score was E3V4M6 and the World Fed-
eration of Neurolsurgical Societies (WFNS) grade was II. 
There was no paralysis. She had a history of rheumatoid 
arthritis. She had taken methotrexate and a folic acid prepa-
ration. Head computed tomography (CT) revealed Fisher 
grade 3 subarachnoid hemorrhage of the right prepontine 
cistern (Fig. 1A). Magnetic resonance angiography (MRA) 
at the time of onset demonstrated an aneurysm-like protru-
sion of the basilar artery trunk (Fig. 1C), although no abnormal 
finding was found by this procedure incidentally performed 
3 years previously (Fig. 1B). Magnetic resonance imaging 
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(MRI) T1-VISTA (Volume isotropic turbo-spin-echo 
acquisition, 3D-T1-TSE technique, Philips Medical Sys-
tems, Eindhoven, Netherlands) did not reveal arterial dis-
section (Fig. 1D). On emergency cerebral angiography, a 
rightward, wide-necked, superficial aneurysm-like protru-
sion measuring approximately 2.5 × 4 mm was observed in 
the mid portion of the basilar artery trunk (Fig. 2A).

Therapeutic strategy
A diagnosis of subarachnoid hemorrhage related to a rup-
tured BBA of the basilar artery trunk was made based on 
the absence of abnormality on imaging 3 years previously 
and morphological characteristics of the aneurysm. As a 
therapeutic strategy, we considered the approach to be 
difficult for clipping under craniotomy and the risk of 
intraoperative rupture to be high. On the other hand, for 
endovascular treatment, stent-assisted intra-aneurysmal 
embolization was considered to be necessary due to the 

wide-necked, small aneurysm. After explaining off-label 
use to her family and receiving informed consent, emergency 
stent-assisted coil embolization was scheduled. We decided 
to perform additional stent-assisted coil embolization or 
overlapping stenting after observing a change in the aneu-
rysmal shape through a wait-and-watch period following 
withdrawal if intraoperative findings suggested difficulty 
of coil insertion.

Intraoperative findings
Under general anesthesia, 4Fr FUBUKI Dilator kits (Asahi 
Intecc, Aichi, Japan) were inserted into the bilateral verte-
bral arteries (VAs) through the bilateral femoral arteries. 
Heparin at 5000 units was administered. For antiplatelet 
drug loading, biaspirin at 200 mg and Plavix at 300 mg 
were administered through a nasogastric tube. Initially, for 
stenting, a Headway21 (Micro Vention-Terumo, Tustin, 
CA, USA) was inserted into the left posterior cerebral 

Fig. 1 (A) Initial head CT showed subarachnoid hemorrhage predominantly in the right prepontine cistern. (B) No 
aneurysm at the basilar trunk on MRA performed 3 years ago. (C) Small aneurysm (arrow) on MRA performed at 
onset. (D) Volume isotropic turbo-spin-echo acquisition (VISTA) showed a small aneurysm (arrow) and no intralu-
minal hematoma in the basilar artery. CT: computed tomography; MRA: magnetic resonance angiography
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Cone-beam CT involving dilution at a ratio of 5 immedi-
ately after surgery confirmed favorable stent deployment 
(Fig. 2C) and the absence of intracranial hemorrhage 
enlargement, and surgery was completed.

Postoperative course
MRI 2 days after coil embolization did not reveal cerebral 
infarction (Fig. 2D). There were no neurological abnormal-
ities, and the patient commenced rehabilitation and feeding 
by mouth. Vasospasm was observed 10 and 11 days after 
surgery, and fasudil hydrochloride was administered 
intra-arterially. Subsequently, the course was favorable, and 
the patient was discharged with a modified Rankin Scale 
(mRS) score of 1. Cerebral angiography 7 months after sur-
gery confirmed no recurrence and disappearance of the 
neck remnant related to endothelial coating (Fig. 2E).

artery (PCA) coaxially with a TACTICS (Technocrat Cor-
poration, Aichi, Japan). Subsequently, for intra-aneurysmal 
approaching, a double-angle steam-shaped Excelsior SL-10 
preshaped 45° (Stryker Neurovascular, Kalamazoo, MI, 
USA) was guided using a CHIKAI10 (Asahi Intecc). An 
LVIS blue 4.5 × 10 (Micro Vention-Terumo, Tustin, CA, 
USA) was deployed using the push-and-fluff technique 
such that the mesh was as dense as possible at the aneurys-
mal site. As the 1st coil, a Target 360 ultrasoft 2.0 mm/4 cm 
(Stryker Neuro Vascular, Kalamazoo, MI, USA) was 
inserted. Subsequently, a Target 360 nano 1.5 mm/2 cm 
was inserted, and two Target 360 nano 1.5 mm/2 cm and 
1.0 mm/2 cm were inserted. Coil deviation into the 
extra-aneurysmal hematoma cavity was noted and the pro-
cedure was completed. Imaging confirmed the neck rem-
nant and the absence of an in-stent thrombus (Fig. 2B). 

Fig. 2 (A) Pretreatment right VA angiography showed the small wide 
neck of the basilar trunk aneurysm (arrow). (B) Post-treatment left VA 
angiography showed almost complete aneurysm occlusion (arrow). 
(C) Cone beam CT showed the deployed coil and stent to be partially 

tight at the aneurysm. (D) No infarction on MRI examination on the 
second day after operation. (E) Seven-month follow-up angiography 
showed complete aneurysm occlusion (arrow). CT: computed tomog-
raphy; MRI: magnetic resonance imaging; VA: vertebral artery
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that the aneurysmal obliteration rate was higher after crani-
otomy, whereas the incidence of complications after endo-
vascular treatment was lower than after craniotomy, with a 
better functional prognosis; the future improvements of 
devices may further improve the results of treatment.14)

The introduction of self-expanding stents for wide-
necked aneurysms and parent vessel scaffold formation may 
prevent coil deviation into the parent vessel upon insertion 
of a coil into an aneurysm. Self-expanding stents exhibit 
flow diversion effects in addition to such scaffold effects.15) 
Bulsara et al. reported treatment using a stent alone for rup-
tured BBA.16) They performed stenting alone without insert-
ing a coil into the aneurysm. However, another study found 
that the flow diversion effects of a self-expanding stent alone 
were insufficient for inducing complete obliteration.3) Fur-
thermore, a specific interval is required until obliteration is 
achieved and acute rupture cannot be prevented during this 
period, which is a limitation.

Walsh et al.17) reported a treatment method in which sev-
eral stents are overlapped (overlapping stenting). Flow 
diversion effects can be increased by overlapping several 
stents in a parent blood vessel. Therefore, hemodynamic 
aneurysmal stress may be reduced, promoting vascular 
endothelialization. The results of treatment with overlap-
ping stents were favorable, suggesting the efficacy of a 
flow diversion effect-intended therapeutic strategy for 
BBA.16,17) However, overlapping two stents may increase 
the risk of thrombosis. We perform prompt treatment when 
stent-assisted coil embolization using a single stent is pos-
sible, and perform treatment after antiplatelet drug admin-
istration when intra-aneurysmal embolization is difficult, 
requiring two overlapping stents, or wait for a change in 
the aneurysmal shape until intra-aneurysmal embolization 
becomes possible.

A flow diverter stent is a new endovascular treatment 
device for giant aneurysms. It is less porous than conven-
tional self-expanding stents, with a higher proportion being 
covered by metal. Aydin et al.4) reported 11 patients in 
whom treatment using a flow diverter stent for ruptured 
BBA was performed. In all patients, the procedure was suc-
cessful and there were no acute-phase complications. Cere-
bral angiography at 3 and 6 months confirmed aneurysmal 
obliteration. In 92% of the patients, the prognosis was clin-
ically favorable. These results suggest the efficacy of treat-
ment using a flow diverter stent. On the other hand, another 
study reported that the incidence of complications was high 
after treatment using a flow diverter stent for posterior cir-
culation aneurysms.18) A reason for this may be that a flow 

Discussion

Ruptured BBA of the basilar artery trunk are rare, and the 
approach is difficult when opting for direct surgery. The 
aneurysmal shape makes treatment difficult in many cases. 
Pathologically, BBA are considered to be associated with 
dissection, differing from saccular aneurysms. Due to the 
pathological characteristics, the incidence of intraoperative 
rupture during direct surgery is high and many different 
surgical methods have been reported. During standard clip-
ping of BBA under craniotomy (neck clipping), intraoper-
ative rupture or neck avoidance may occur, making 
aneurysm treatment impossible in many cases. Additional 
hemorrhage or enlargement is observed in many patients. 
According to previous studies, the incidences of additional 
hemorrhage and enlargement after craniotomy are approx-
imately 30% and 4%, respectively, and those after endo-
vascular treatment are approximately 11% and 34%, 
respectively.2–6,10) A previous study reported the clipping-
on-crossed-wrapping method for BBA of the internal 
carotid artery11) This method requires circumferential exfo-
liation, but it is difficult to operate on the deep area of the 
basilar artery; safe exfoliation at the aneurysmal periphery, 
which is fragile, is highly difficult. Postoperative recur-
rence/rebleeding has been reported. Late granulation/vas-
cular stenosis may also develop depending on the materials 
used for wrapping.12) However, this method may be more 
advantageous than direct clipping from the viewpoint of 
arterial-wall reinforcement and prevention of clip sliding.

Recent advances in neuroendovascular treatment have 
facilitated safe intra-aneurysmal embolization of BBA.13) 
In some patients with saccular BBA, balloon-assisted 
intra-aneurysmal embolization is possible. Most BBA are 
wide-necked microaneurysms, but their shapes change 
over time in some cases, enabling watchful waiting until 
coil embolization is deemed possible.2,3) According to pre-
vious reports, elective surgery was scheduled in most 
cases. However, in such cases, acute fatal rerupture may 
not be prevented. Furthermore, the risk of recurrence after 
intra-aneurysmal embolization alone is high considering 
the condition, and additional treatment is required in some 
cases.2,3) Endovascular treatment procedures for BBA 
include coil embolization after waiting and watching, over-
lapping stenting, stent-assisted coil embolization, and 
stenting using a flow diverter stent.

Shah et al. conducted a meta-analysis to compare the 
results of treatment between craniotomy and endovascular 
treatment for BBA of the internal carotid artery, and reported 
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diverter stent is less porous than conventional self-expanding 
stents, to a larger degree being covered by metal; if it is 
inserted into the basilar artery, of which the penetrating 
branch count is higher than that of the internal carotid 
artery, penetrating-branch occlusion may cause ischemic 
stroke. Great attention must be paid when inserting 
high-metal-coverage stents, such as flow diverter and over-
lapping stents, in patients with BBA of the basilar artery.

Furthermore, hemodynamic stress may be promptly 
reduced after the insertion of a flow diverter stent, and the 
risk of intraoperative rupture is low in the absence of 
intra-aneurysmal operations, differing from stent-assisted 
coil embolization. However, a few weeks are required for 
complete thrombotic obliteration of aneurysms. During 
this latent period, there is a risk of aneurysmal rerupture. In 
patients with BBA, the risk of acute-phase rerupture is high 
and treatment using a flow diverter stent may be insuffi-
cient from the viewpoint of rupture prevention. Further-
more, there are problems regarding the use of antiplatelet 
drugs in the acute phase of ruptured aneurysms, but one 
previous study reported that the incidence of antiplate-
let-drug-related complications after stent-assisted coil 
embolization of ruptured aneurysms was within a permis-
sible range.19) As a limitation, the use of a flow diverter 
stent, represented by a Pipeline, for ruptured cerebral aneu-
rysms is currently not applicable in Japan, as described for 
the treatment method in the present case.

To our knowledge, 17 patients with ruptured BBA of the 
basilar artery, including our patient, have been reported.2–9) 
In 10 patients, endovascular treatment was performed 
(Table 1). In one patient, it was combined with craniotomy. 
The patients’ ages ranged from 44 to 68 years, with a mean 
of 52 years. Concerning the sex, 7 of the 10 patients were 
females; BBA were more frequent in females. The aneurys-
mal size was ≤3 mm in all 10 patients, being markedly small. 
They had wide-necked aneurysms. Concerning the timing of 
treatment, elective endovascular treatment was performed in 
eight patients, excluding our and another patient. The treat-
ment methods consisted of stent-assisted coil embolization 
in 4 of the 10 patients, overlapping stenting in three, treat-
ment with a flow diverter stent in two, and a combination of 
clipping and stenting in one patient. In a 62-year-old woman, 
overlapping stenting with two LVIS Jr. stents was initially 
conducted and an additional LVIS Jr. stent was subsequently 
overlapped, and coil embolization was performed. In this 
patient, pontine infarction occurred as a complication.6) 
High-metal-coverage stent insertion into the basilar artery 
may increase the risk of penetrating-branch infarction.
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